



































開 元 多 恵１・益田有希子２・須見登志子３・渋谷まゆみ１
Effects of Supplementation of Branched-Chain Amino Acids on Vitamin B6,
Vitamin B6 Dependent Enzyme Activity, and Lipid Profiles in Rats
Tae KAIMOTO, Yukiko MASUDA, Toshiko SUMI and Mayumi SHIBUYA
ABSTRACT
Four-week-old male Wistar rats were fed 20% casein diets supplemented with 4.75% (w/w) branched-
chain amino acids (BCAA) with varying amounts of vitamin B6 (B6) (i.e.,0, 1.75, 3.5, 7 mg pyridoxine HCl/
kg diet). They were assigned to four groups ; aaC group (7 mg/kg diet), 50% aaC group (3.5 mg/kg diet), 25%
aaC group (1.75 mg/kg diet) and aaD group (0 mg/kg diet). After 4 weeks, we examined the B6 content, B6-
dependent enzymatic acitivties and lipid profiles in their tissues. In the 50% aaC and the 25% aaC groups, B6-
dependent enzymatic acitivties and lipid profiles were not affected by the restricted B6 diets. The pyridoxal
phosphate (PLP) content of liver and gastrocnemius muscle declined signifcantly in the 25% aaC and aaD
groups. The content of PLP in plasma appeared to be most sensitive to B6 level of diets. It was confirmed that
the B6-restrcted diet (1.75 mg /kg diet) satisfied B6-dependent enzymatic acitivty and lipid profiles in rats.
KEYWORDS : vitamin B6, branched-chain amino acids, pyridoxal phosphate, triacylglycerols,
vitamin B6 dependent enzyme, rat
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Table１ Composition of the experimental diets.
（g/kg）







Vitamin mixture（vitamin B６ free）＊
DL-Methionine
Choline bitartarate




















































＊α-Corn starch, casein, sucrose, corn oil, mineral（AIN-９３G）, vitamin（AIN-９３）






































Table２ Growth parameters and tissue weights in rats fed the experimental diets.







Perirenal adipose tissue weight


































Data represent mean±SD for６rats in each group, and values in a row not sharing a common superscript
letter were signigicantly different at p＜０．０５．
Table３ Plasma and Hepatic contents of Triacylglycerols, cholesterol, and phospholipids in rats．




























Data represent mean±SD for６rats in each group, and values in a row not sharing a common



























Fig．１ Light micrograph of liver tissue from the rat of aaC group（a）and aaD group（b）; Oil red O stain
×１００ CV : central vein
Table４ Vitamin B６contents in the tissues of rats．

















































Data represent mean±SD for６rats in each group, and values in a row not sharing a common superscript









































２．Folch J, Lees M, Sloane-Stanly GH（１９５７）A simple
method for the isolation and purification of total lipids
from animal tissues. J Biol Chem２２６：４９７‐５０９.
３．Fletcher MJ（１９６８）A colorimetric method for
estimating serum triglycerides. Clin Chim Acta２２：
３９３‐７.
４．Sperry WM, Webb M（１９５０）A revision of the
Schoenheimer-Sperry method for cholesterol determi-
Table５ Aspartate aminotransferase, branched chain amino acid aminotransferase and serine dehydratase
activities in the tissues of rats.















































Data represent mean±SD for６rats in each group, and values in a row not sharing a common superscript
letter were signigicantly different at p＜０．０５．
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抄 録
ラットの食餌をビタミン B６（B６）含有量によって，７mg/kg含む aaC群，５０％に制限した５０％
aaC群，２５％に制限した２５％aaC群，B６除去食である aaD群の４群に分けた。４群すべてに４．７５％
の分枝鎖アミノ酸（BCAA）を添加し，４週間飼育した後，組織中 B６含量，B６依存性酵素活性，
脂質代謝に与える影響について検討した。肝の脂質含量，B６依存性酵素活性は２５％aaC群まで影響
がなかった。肝や腓腹筋中 B６含量は５０％制限まで影響しなかったが，２５％aaC群から有意な低下
を示した。一方，血漿中のピリドキサールリン酸（PLP）は食餌中 B６含量の制限に並行して低下
した。以上の結果から，食餌中 B６を２５％まで制限し，BCAAを添加した栄養状態でも肝臓の脂質
代謝は正常に維持されることが明らかになった。
キーワード：ビタミン B６，分枝鎖アミノ酸，ピリドキサールリン酸，トリアシルグリセロール，
ビタミン B６依存性酵素，ラット
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